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› Results and discussion
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-(CHxOy)- + c H2  -(CHx)- + (H2O, CO2, CH4, CO)



















 Low hydrogen consumption
 Active, stable and cheap catalysts
› Product considerations
 Reduced oxygen content, exact amount depending on 
product application
 Low viscosity 
 Low water content
 Low coking tendency (improved thermal stability)




› Bimetallic noble metal catalystsa
› Ni-Cu catalyst on supportsb,c
› Improved Ni-Cu catalysts (Picula)d
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• High Ni content (29-58 wt%) 
• Promoted with Cu, Pd
• Various supports
• Prepared by BIC
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Batch studies
• 150 C, 1 h











› H2 pressure: 200 bar


































distillatesPyrolysis oil         1500C 400 0C
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2D-GC


















Picula catalysts Conventional catalysts
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Conclusions
› Novel catalysts for pyrolysis oil stabilisation by catalytic 
hydrotreatment have been identified
› Products are distillable, indicative for improved thermal stability 
› Picula catalysts show unique performance
 Improved product properties at low processing temperature
- Low hydrogen consumptions due to limited methane 
formation
- Good hydrothermal stability (run times up to 400 h have 
been demonstrated)
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Alehydes and ketones 
are very reactive at low 
temperature
Formation of new 



























Acids are very persistent,
reactive only above 300 0C
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13C NMR



































Further reductions in Mw







Venderbosch, Heeres  et al., 2010, Stabilization of biomass-derived pyrolysis oil, J. of Chem.Techn. & Biotech., 85(5), 674-686
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Catalytic biomass conversions RUG/CRE
Biofuels Biobased chemicals
Enabling science and technology
• Catalytic pyrolysis oil upgrading
• Biodiesel from Jatropha Curcas




• levulinic acid/lactic acid
• methanol
• furanics based diols
• phenolics
• Catalyst development










Fast pyrolysis oil characteristics
› High oxygen content (up to 
50%)
› Immiscible with petroleum 
products
› Limited stability upon heating 
and storage (coke formation, 
repolymerization)
Pyrolysis oil composition
C (wt%) 40.1
H (wt%) 7.6
O (wt%) 52.1
Moisture (wt%) 23.9
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Biomass application platforms
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